Investigates the factors affecting student evaluation of teaching (SET). A total of 170 teaching evaluations conducted at the Nanyang Business School (Singapore) were analysed by regressing the overall teaching index on the following variables: subject characteristics (stream, year and type), class characteristics (format, size, time and day), evaluation characteristics (response, time and day), and teacher characteristics (age, gender and rank). Indicates that better teaching evaluation is associated with a smaller class size and a larger number of evaluation responses. Also, teachers of middle-level subjects receive relatively poorer SET results. Further, SET administered in the later part of the week attract better student evaluation. Finds that teacher characteristics have no significant impact on SET results. Confirms the existence of potential biasing factors, hence, SET should be used with caution and not be the only method of evaluating teachers.
Introduction
The need to evaluate teaching performance in an educational institution is paramount; it is broadly supported by students, faculty and academic administrators (Holtfreter, 1991) . Historically, the evaluation of a teacher's competence and professionalism is performed to determine job continuation, to set pay increases and for promotion (Clark, 1993) . More generally, teaching evaluation can serve many useful purposes. These include providing feedback to teachers for improvement, guiding teacher training and development, assessing teacher performance for administrative reasons, giving assurance of effective classroom instruction to students, helping students select instructors, confirming the professional status and dignity of teachers, and ensuring accountability of educational institutions (Bosetti, 1994) .
Although teaching evaluation is very important, it is not without problems. The fundamental one is probably the ambiguity of defining an effective teacher (Toby, 1993) . This problem has been well discussed in the literature and while different views exist, the consensus seems to be that an effective teacher is one who: is committed to students and their learning; knows the subject matter and how to teach the subject; and is responsible for managing and monitoring student learning (Clark, 1993) . To the extent that disagreement exists in the definition of an effective teacher, teaching evaluation is problematic. However, even if agreement exists with respect to the definition of an effective teacher, problems regarding the most appropriate evaluation method(s) and evaluator(s) are very difficult to solve (Haefele, 1993) .
Another problem with teaching evaluation is its negative perception by teachers. Prior research has found that teaching evaluation has been viewed by both teachers and administrators as a means of bureaucratic control (Newton and Braithwaite, 1988 ) and a political instrument (Bosetti, 1994) . Related to this is the criticism that teaching evaluation by and in itself does not improve teacher performance and student achievement. Instead, the bureaucratic conception of teaching evaluation can diminish teacher morale. In many instances, ambiguities remain as to how to interpret and use the evaluation results (Etherington, 1989) .
Several methods of teaching evaluation exist, such as classroom observation, teacher portfolio analysis, simulation, self-evaluation, survey of alumni or peers, and assessment of student achievement. Several past studies found that student evaluation of teaching (SET) offers a reliable and valid assessment of teachers (e.g. American Accounting Association, 1988; Cranton and Smith, 1990; Holtfreter, 1991; Hooper and Page, 1986; Toby, 1993) . In fact, SET is one of the most commonly used teaching evaluation methods in universities worldwide (Newton, 1988; Seldin, 1989; Stratton, 1990) . Yunker and Sterner's (1988) survey of accounting department chairpersons found that it is the predominant method.
This paper focuses on SET (i.e. student evaluation of teaching). In particular, it investigates the factors that influence SET results. Prior research has shown that biases exist that may affect student teaching evaluation (e.g. Marsh, 1987; Marsh and Overall, 1981) . For SET results to be valid, variables that are associated with better teaching should result in better evaluation, and variables that are normatively irrelevant to teaching quality should have no impact on teaching evaluation (Langbein, 1994) . With biases, there is the danger that SET captures not only some aspects of teaching effectiveness but also certain factors that are not related to teaching effectiveness (DeBerg and Wilson, 1990) . Such biases cast doubt on the validity of SET results and unless there is sufficient understanding of the biases, it is difficult to argue for the usefulness of SET as a teaching evaluation method.
Given the above, some researchers have recommended adjusting SET results for biases (Wright et al., 1984) . Apparently, it is important to differentiate an improvement in SET as a result of better teaching from one which results, say, from teaching a smaller class. Interestingly, in a survey of 300 faculty members, Ryan et al., 1980) found that one third of the respondents substantially lowered their level of course difficulty and grading standards in view of SET. Such findings can have serious implications on education and teaching evaluation.
In view of this, the study attempts to investigate the factors affecting student teaching evaluation results. The findings are expected to be useful in providing guidance in interpreting evaluations of teaching/teachers and in identifying potential confounding variables (i.e. biases).
The remainder of the paper is divided into four major sections. The first section reviews the related teaching evaluation literature. The second section presents the research methodology and the third section discusses the results and implications. Finally, the concluding section summarizes the findings, highlights the limitations of the study and suggests directions for future research.
Literature review
Numerous studies have investigated factors affecting SET results. For this study, the following categories of factors are selected for investigation: subject characteristics, class characteristics, evaluation characteristics and teacher characteristics. Langbein (1994) suggested that SET results depend on the level of the subject taught. That is, higher level subjects are generally taught to higher level students who are more motivated and more discriminating than lower level students. The consequence of this is that SET results tend to be more favourable for higher level subjects. This biasing factor is also highlighted by Marsh (1984) and Holtfreter (1991) . In a review of prior studies, Aleamoni (1981) cited eight studies that showed no significant relationship between SET results and student/subject level and 18 studies that reported a positive and significant relationship between SET results and student/subject level. Stodolsky (1984) reported that different subjects need different teaching skills for the teacher to be effective in teaching the subjects. Hence, some subjects are more difficult to teach effectively than others and the nature of a subject may affect SET results. This conclusion is consistent with Clark (1993) who suggested that subject nature may explain the variation in SET results. It is also consistent with DeBerg and Wilson (1990) who found course identity to be a confounding factor in teaching evaluation. Cranton and Smith (1986) also reported that subjects from different departments can lead to different student ratings. Related to this, Langbein (1994) reported that quantitative subjects (being generally more difficult to teach/learn) are expected to be rated lower than qualitative ones.
Subject characteristics

Class characteristics
Some studies have suggested that class format may affect SET results (e.g. DeBerg and Wilson, 1990; Langbein, 1994) . In particular, students' perceptions of teaching effectiveness can be affected by whether the class format is regular meeting, compressed, fullday, seminar, lecture etc.
One of the most consistent findings in the literature is the effect of class size on SET results. Generally, smaller class size tends to be associated with better teaching evaluation although non-linear relationships have also been reported in the literature (Holtfreter, 1991) . Several reasons for the class size effect have been suggested. The most common ones are that students prefer smaller classes and learn more in such a context and that teacherstudent interaction and rapport are better in smaller classes (Glass et al., 1981; Toby, 1993) . Besides direct effects, significant interaction effects of class size (e.g. with the level of instruction and the department in which data were collected) have also been reported (Cranton and Smith, 1986) .
Finally, as suggested by DeBerg and Wilson (1990) , when a course is taught (i.e. the time of the day) can also affect SET results. It is argued that late afternoon or evening classes are not as conducive for teaching/learning because of student fatigue. This may impact students' perceptions of teaching effectiveness. The findings to date, however, are not consistent in that some studies have indicated that the time of the day a course is offered does not significantly influence student ratings (Aleamoni, 1981) . Related to this, previous researchers have suggested that day of the week may be an important determinant of SET results too (Husbands and Fosh, 1993) . Cronin and Capie (1986) found that teaching evaluation results vary from day to day and variation on scores or ratings from day to day is greater than variation from observer to observer. Thus, when an evaluation is conducted may influence its result. To date, evaluation characteristics have not received much attention in the literature.
Evaluation characteristics
Teacher characteristics
Previous research has found that teacher characteristics affect teaching evaluation outcomes significantly (Goldberg and Callahan, 1991; Lueck et al., 1993) . Smith and Kinney (1992) , for example, suggested that the age of a teacher has an impact on SET results.
[ 172 ] Generally, older and more experienced teachers receive better teaching evaluation. However, some researchers (e.g. Langbein, 1994) have suggested a non-linear relationship between teaching quality and age/experience.
Probably, the most commonly researched teacher characteristic is gender. The primary issue investigated is usually whether female teachers are discriminated against in their teaching evaluation, in view of the stereotyping of female teachers in a male-dominated profession. For example, females are expected to be "warm", "nurturing" and "less prominent". Both direct and interaction effects (e.g. with student's gender, experience with female teachers, grade expectancy, frequency of consultation etc.) have been investigated (Fandt and Stevens, 1991; Lueck, et al., 1993; Langbein, 1994) and the results reported so far have been mixed. While some studies found that female teachers generally receive less favourable SET results compared to their male counterparts (e.g. Kierstead et al., 1988) , other studies have found otherwise (e.g. Lueck et al., 1993) . There appear to be complex interaction effects.
Finally, many of the studies examining teacher characteristics and teaching evaluation indicate that the rank of the teacher may be an important determinant. For example, Lueck et al. (1993) suggested that teacher rank should be controlled in teaching evaluation and divided his sample into senior professors, mid-career professors and part-time instructors. Holtfreter (1991) also reported a positive, though weak, relationship between faculty rank and student ratings. However, prior findings so far have been mixed (see Aleamoni, 1981) .
To summarize, the literature indicates that subject, class, evaluation and teacher characteristics, among others, affect SET results.
Research methodology
To investigate the factors affecting student teaching evaluation results, the following research methodology is employed in the study.
Research framework
The factors included in the study comprise variables which have been examined in previous SET research and for which data is available in the Nanyang Business School (Singapore). They can be classified into the following categories: subject characteristics, class characteristics, evaluation characteristics and teacher characteristics.
The research framework linking the dependent and independent variables is presented in Figure 1 . (DeBerg and Wilson (1990) provided a theoretical underpinning of SET via the Lens model paradigm. In that context, biases in SET results come from improper identification and weighting of cues.) As shown, the dependent variable for the study is SET results. In the Nanyang Technological University, where the study is conducted, SET is measured by an overall teaching index. The instrument used to derive the teaching index measures organization, knowledge, presentation, clarity, relevance and enthusiasm on a five-point scale. The scale is constructed such that a greater value represents a more favourable feedback (1 = "hardly ever" and 5 = "almost always"). The overall teaching index is computed as the total score obtained from the mean responses to the six questions identified above, as a percentage of the maximum score of 30 (six questions multipled by five). The SET form is developed by the university's Centre for Educational Technology and is presented in the Appendix.
As shown in Figure 1 , the independent variables are the factors affecting SET results and can be categorized as subject, class, evaluation and teacher characteristics. For subject characteristics, prior studies have shown that the nature of the subject, the level of the subject, and whether the subject is qualitative or quantitative may affect teaching evaluation outcomes. Accordingly, the following three variables are examined: stream (i.e. accountancy or business subject), year (i.e. first-, second-or third-year subject) and type (i.e. qualitative or quantitative subject). It is noted that the Nanyang Business School has two major streams (i.e. accountancy and business) and offers both B Acc and B Bus degrees.
As for class characteristics, the format, size, time and day of the class have been found in prior studies to be determinants of SET results. In this study, the class variables investigated comprise the following: format (i.e. lecture or tutorial), size (i.e. number of students), time (i.e. morning or afternoon), and day (i.e. early (Monday to Wednesday) or late (Thursday to Saturday) part of the week). It is argued that the day of the week a class is conducted can have an impact on SET results, similar to the time of the day effect. However, the direction is not obvious in that while students may grow tired as the week progresses, they may also feel relieved towards the end of the week in anticipation of the weekend. This variable has not been investigated much in prior studies but is sufficiently interesting to investigate.
It is suggested here that evaluation characteristics can also impact on SET results although they have not received much attention in the literature. Finally, for teacher characteristics, the existing literature indicates that age, gender and rank are important determinants of student evaluation of teaching. Accordingly, the following variables are included in the study: age (i.e. number of years old), gender (i.e. female or male) and rank (i.e. junior faculty or senior faculty).
As can be noted, except for class size, evaluation response and age, all the other independent variables are measured as categorical (or dummy) variables. The coding scheme employed is presented in Table I 
Sample and data collection
Student evaluation of teaching is part of the annual assessment of academic staff at the Nanyang Technological University (Singapore) and is conducted at the end of every semester for every staff member. The study is conducted on the SET results in the Nanyang Business School for the semester ending in December 1995. Data were collected over the period January to March 1996. The dependent variable, overall teaching index, is supplied by the computer centre of the university after processing the student evaluation forms. The independent variables (i.e. subject, class, evaluation and teacher characteristics) are extracted from historical records. These include forms competed by students and academic staff at the time of SET administration and archival records of the university and school with respect to the subjects, classes and teachers. 
Note:
The remaining non-categorical independent variables are size, response and age 
Statistical methods
Descriptive statistics are used to develop a profile of the sample and to summarize the variables. To investigate the factors affecting SET results, multiple regression is used. The significance of the regression coefficients is examined to assess the effects of the independent variables. A significance level of 0.05 is employed.
Results and implications
The results of the analyses are summarized below.
Descriptive statistics
For the semester ending in December 1995, the Nanyang Business School administered 170 student teaching evaluations on its academic staff. The mean SET result (i.e. overall teaching index) is 79.18, with a standard deviation of 8.66. The minimum and maximum overall teaching index is 52.33 and 99.33 respectively (maximum possible is 100.00). The descriptive statistics for the independent variables are summarized in Table II. As can be seen, out of 170 student teaching evaluations administered, 75 (44.1 per cent) relate to accountancy subjects and 95 (55.9 per cent) to business subjects. These subjects are taught primarily to accountancy and business students respectively. Also, 61 (35.9 per cent) of the evaluations are for first-year subjects, 49 (28.8 per cent) for second-year subjects, and 60 (35.3 per cent) for third-year subjects. (The undergraduate programmes in the Nanyang Business School are all threeyear programmes.) As for subject type, 113 (66.5 per cent) are qualitative subjects and 57 (33.5 per cent) are quantitative ones.
As for class characteristics, 83 (48.8 per cent) of the 170 student teaching evaluations are for lectures and 87 (51.2 per cent) for tutorials. The average class size is 147.31, with a standard deviation of 222.65. The large variation in class size is also borne out by the wide range of 8 to 867 students per class. Generally, lecture classes tend to be much larger than tutorial classes. One hundred and three (60.6 per cent) and 88 (51.8 per cent) of the classes are held in the morning and early part of the week (i.e. Mondays to Wednesdays), respectively.
The mean number of responses for the 170 evaluations is 77.54, with a standard deviation of 106.15. The range is from 8 to 504. One hundred and one (59.4 per cent) of the evaluations are conducted in the morning and 69 (40.6 per cent) in the afternoon. Also, 79 (46.5 per cent) of the evaluations are done in the early part of the week and 91 (53.5 per cent) in the later part.
As for teacher characteristics, the average age of the evaluated teachers is 42.33 years old, with a standard deviation of 9.11 years. The ratio of female to male academic staff is 39 (22.9 per cent) to 131 (77.1 per cent). This seems to support the belief that tertiary education is very much dominated by male teachers. Finally, 66 (38.8 per cent) of the academic staff evaluated are junior faculty members.
Multiple regression results
The multiple regression results are summarized in Tables III and IV. As shown, the model is significant, with a p value of 0.0003. In other words, the independent variables (i.e. factors) collectively have a significant effect on the dependent variable (i.e. overall teaching index). Consistent with previous studies, the coefficient of determination (i.e. R 2 ) is modest, at 0.2173 (adjusted R 2 = 0.1466). That is, the subject, class, evaluation and teacher characteristics examined can explain only about 21.73 per cent of the variation in the overall teaching index. Since the study does not attempt to construct a prediction model, this level of R 2 is considered acceptable. Prior studies have generally reported R 2 of less than 0.20 (see, for example, Holtfreter, 1991; Langbein, 1994) . The main reason for this modest level is omitted variables, the most obvious of which is the actual quality of teaching. In the regression analysis, the overall teaching index is regressed on the potential bias factors. It can be expected that the variation in the overall teaching index is best explained by the variation in the actual quality of teaching (which is not included in the model) and not the factors. Otherwise, the SET instrument/measurement is suspect.
Although there are 14 independent variables in the model, multicollinearity does not appear to be a problem. The variance inflation factors (see Table III ) are all below the rule-of-thumb of ten (Myers, 1990) .
At a significance level of 0.05, the subject characteristic year, class characteristic size, and evaluation characteristics response and day are significant. The corresponding pvalues are 0.0026, 0.0170, 0.0471 and 0.0041, respectively. None of the teacher characteristics in the model is significant. Given the above, the null hypotheses H1 to H3 for subject characteristics, class characteristics and evaluation characteristics can be rejected. The standardized coefficients indicate that the relative importance of the significant variables in descending order is as follows: day of evaluation (-0.421), class size (-0.418), number of responses (0.318), and year/level of subject (-0.261).
Findings and implications
An examination of the coefficients and mean overall teaching index for different levels of the significant independent variables indicate that better teaching evaluation is associated with a smaller class size and a larger number of responses to the evaluation. As suggested in the literature, smaller classes are more conducive to learning and interaction. The result is better teaching evaluation by students. On the number of responses, one speculation might be the following: students who are motivated to respond to a teaching evaluation are likely to be those who are interested in the subject. Previous studies have found a positive relationship between SET outcomes and interest (Holtfreter, 1991; Langbein, 1994) . Hence, the positive association between the number of responses and better SET results. This interpretation should of course be subjected to more rigorous testing before being accepted.
The results also indicate that middle-level subjects tend to draw less favourable teaching evaluation. That is, better SET results are associated with first-and third-year subjects. That higher level students give better teaching evaluations has been explained in the literature by attributing greater maturity, discriminating ability and motivation to them. Perhaps, one reason why first-year subjects receive better teaching evaluation is their relative ease to learn, given their introductory nature and students' familiarity with them (through their pre-university studies). Students in the Nanyang Business School start to specialize in their respective fields in the second year and this may prove challenging as students require some adjustment and re-orientation after their first year. Hence, the less favourable teaching evaluation for second-year subjects. Finally, SET conducted in the later part of the week seems to result in better teaching evaluation. It may be that the more relaxed mood towards the end of the week may result in students giving better teaching evaluation than otherwise. This, however, is only a speculation. Evaluation characteristics have not received much attention in previous studies and more research is needed to explore the implications.
To summarize, the findings show that subject, class and evaluation characteristics do affect SET results. Somewhat unexpected is the non-significance of teacher characteristics in the study. Overall, the danger exists that SET captures not only some aspects of teaching effectiveness but also certain factors that are not related to teaching effectiveness.
Given the possible existence of biasing factors, SET should not be the only method of evaluating teachers. Proper teaching evaluating should be supplemented by methods such as classroom observation by external and/or independent parties, portfolio analysis, selfevaluation, survey of alumni or peers, and assessment of student achievement (Toby, 1993) . Also, consistent with the recommendations of previous studies, the findings here suggest that SET results should be used with caution. Some researchers have taken the more drastic view that SET results should be adjusted for biases (see, for example, DeBerg and Wilson, 1990) . Illustrations of the adjustment process are provided by Stratton (1990) and DeBerg and Wilson (1990) .
Besides confounding factors, SET has other limitations too. For example, even if SET is reliable and valid, there are aspects of teaching about which students cannot be expected to know such as curriculum content, teacher's knowledge or mastery of subject, appropriateness of reading list, currency of materials etc. (Newton, 1988) . On the behavioural side, Ryan et al. (1980) and Renner (1981) have argued that SET may result in feelings of resentment, distrust and alienation, reduced morale and job satisfaction and other dysfunctional aspects. Further, in education, the product (i.e. student achievement) is more important than the process (i.e. teaching). Hence, teaching evaluation should always be linked to student achievement (Newton, 1988) .
Conclusion
The objective of the study is to investigate the factors affecting SET results. Data for the study comprises 170 teaching evaluations conducted at the Nanyang Business School (Singapore) in 1995. The dependent variable is the overall teaching index and the independent variables comprise subject characteristics (i.e. stream, year and type), class characteristics (i.e. format, size, time and day), evaluation characteristics (i.e. response, time and day), and teacher characteristics (i.e. age, gender and rank).
Multiple regression results indicate that better teaching evaluation is associated with a smaller class size (p-value = 0.0170) and a larger number of responses to the evaluation (p-value = 0.0471). Also, teachers of middlelevel subjects receive relatively poorer SET results (p-value = 0.0026). Further, SET administered in the later part of the week attracts better student evaluation (p-value = 0.0041). Contrary to some prior research, the study found that teacher characteristics have no significant impact on SET results. Overall, the findings confirm the existence of potential biasing factors.
In interpreting the findings of the study, a few limitations should be borne in mind. First, while subject, class, evaluation and teacher characteristics are investigated in the study, other variables that may affect SET results have not been included. In particular, student characteristics have been omitted because of data non-availability. Thus, the study is not a comprehensive investigation of factors affecting student evaluation of teaching.
Second, the study is conducted in the Nanyang Business School in the Nanyang Technological University (Singapore). It is doubtful if the findings can be generalized to other institutions, countries, disciplines, contexts and settings. In other words, the findings may lack external validity. Third, the internal validity of the findings depends to a large extent on the appropriate operationalization (i.e. measurement) of the variables.
In this concluding section, it is appropriate to suggest directions for future research. Some of these follow from the limitations highlighted above. For example, future research can attempt to investigate a more comprehensive set of factors affecting SET results. Previous studies have found the following student characteristics to be significant: grade expectation, overall grade point average, time spent on course, prior interest, objectives, segmentation and gender (Langbein, 1994; Marsh, 1987; Yau and Kwan, 1993) . Other important factors may include administrative leniency, academic field, student leniency, grading policy, course difficulty, available facilities, and curriculum etc. (Holtfreter, 1991; McKenna, 1981) . The inclusion of these and other variables can contribute to a more comprehensive investigation.
Future research can also look into the appropriate operationalization of potential It is hoped that despite its limitations, the study can make a contribution to the existing teaching evaluation literature.
